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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a monitoring device 
to accurately predict a burst of a pneumatic tire. 
SOLUTION: This device is comprised of a temperature 
detecting and transmitting means arranged in a tire air 
chamber and a burst occurrence prediction means arranged 
outside of the tire and computing temperature information 
and issuing an alarm when an abnormality is detected. The 
burst occurrence prediction means is comprised of a 
receiving device 5 receiving temperature information, a 
memory part 6 accumulating the information, a filter part 7 
eliminating abnormal data, a correction part 8 correcting the 
data if necessary, a comparison calculation part 9 
calculating difference among data of plural tires and 
difference of the change ratios and comparing those with 
standard values to issue an abnormality information when 
abnormality is detected, and an alarm issuing part 10 
operating when an abnormality information is received. 



.iff m: m 



■Si 

M 



t 



■7. 



l_ — - ,- ; ,'J'f *; *\ 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 



http://www 1 9.ipdl.ncipi .go.jp/P A 1 /result/detail/main/wAAAOEai9XDA4 1 4 1 0393 1 P 1 .htm 1 2/20/2004 



Page 1 of 2 



* NOTICES * 

JPO and NCZPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Emergency supervisory equipment of the pneumatic tire which consists of a temperature 
detection / dispatch means to transmit the temperature information which detected and detected the 
temperature in the tire air chamber arranged in a tire air chamber to the tire exterior by wireless, and a 
burst generating prediction means which carries out data processing of the temperature information 
which has arranged to the tire exterior, and emits an alarm at the time of abnormalities. 
[Claim 2] The receiving set which receives the temperature information to which said burst generating 
prediction means was transmitted from said temperature detection / dispatch means, The memory 
section which accumulates this temperature information as time series data of predetermined time 
spacing, The filter section for removing abnormality data among these time series data, The comparison- 
operation section which carries out the comparison operation of these differences for the difference and 
the difference of rate of change of the data between two or more tires between default value as compared 
with mutual, and disseminates abnormality information at the time of abnormalities, Emergency 
supervisory equipment of the pneumatic tire according to claim 1 which consists of the alarm dispatch 
section which receives this abnormality information and emits a burst alarm. 

[Claim 3] The first temperature detection and the sender which transmits the temperature information 
which detected and detected the temperature in the tire air chamber arranged in a tire air chamber to the 
tire exterior by wireless, Temperature detection / dispatch means which consists of the second 
temperature detection and a sender which transmits the temperature information which detected and 
detected the rim skin temperature in a tire air chamber to the tire exterior by wireless, Emergency 
supervisory equipment of the pneumatic tire which consists of a burst generating prediction means 
which carries out data processing of the temperature information arranged to the tire exterior, and emits 
an alarm at the time of abnormalities. 

[Claim 4] The first receiving set which receives the temperature information to which said burst 
generating prediction means was transmitted from said first temperature detection and sender, and the 
second receiving set which receives the temperature information transmitted from said second 
temperature detection and sender, The memory section which accumulates this temperature information 
as time series data of predetermined time spacing, The filter section for removing abnormality data 
among these time series data, the temperature information in a tire air chamber with the amendment 
section which consists of an amendment circuit which considers and comes out of the skin temperature 
information on a rim, and is amended The comparison-operation section which carries out the 
comparison operation of these differences for the difference and the difference of rate of change of the 
amended data between two or more tires between default value as compared with mutual, and 
disseminates abnormality information at the time of abnormalities, Emergency supervisory equipment of 
the pneumatic tire according to claim 3 which consists of the alarm dispatch section which receives this 
abnormality information and emits a burst alarm. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the emergency supervisory equipment of a pneumatic tire, this invention 
predicts generating of a tire burst in more detail by supervising the temperature change in the air 
chamber of the pneumatic tire under transit, and relates to the emergency supervisory equipment of the 
tire which emits a burst alarm at the time of abnormalities. 
[0002] 

[Description of the Prior Art] It is known well that deformation of a tire will become large if it is made 
to run a car in the condition that the pneumatic pressure of a tire is lower than specified pressure, that 
rubber section will deteriorate if the rubber section of a tire generates heat rapidly and carries out long 
duration transit in this condition, and a tire will burst. 

[0003] In order to prevent this, before high-speed transit, fully checking the pneumatic pressure of a tire 
is performed especially every day, but even if it is proper pneumatic pressure, the pneumatic pressure of 
a tire may fall out gradually during high-speed transit, and this may lead to a burst of a tire. In order to 
prevent the accident accompanying this, before a tire causes a burst, the abnormality monitoring system 
of the tire for predicting this has so far been studied wholeheartedly. 

[0004] Here, also in the burst generating factor of a tire, especially the vehicle speed, a tire pressure, and 
tire temperature have deep causal relation with generating of a burst, and the proposal about the 
abnormality monitoring system of the tire which predicts generating of a burst by supervising whether 
these values exceed a reference value has so far been made variously. 

[0005] Among these proposals, as main things, when the pneumatic pressure of a tire was supervised 
and the abnormality situation occurred so that it may be represented by JP,61-21 1 108, A and JP,3- 
135810,A, what emits warning occupied the mainstream. However, even if it only detected the pressure 
drop, this does not lead to a tire burst as it is, and the supervisory equipment of the above-mentioned 
proposal was inadequate as a precognition precision of a tire burst. 

[0006] Furthermore, in recent years, when the temperature of a tire is supervised in addition to the 
pneumatic pressure of a tire and the abnormality situation occurs so that it may be represented by JP,1- 
153310,A and JP,6-21 1012,A, what emits warning is proposed. However, the supervisory equipment by 
the above-mentioned proposal had the fault that temperature of the tire which is the direct cause of a tire 
burst could not be measured correctly, in the top where equipment itself is complicated. 
[0007] 

[Problem(s) to be Solved by the Invention] The first purpose of this invention is to offer the supervisory 
equipment which grasps the temperature inside a tire correctly with simple equipment, and emits an 
alarm at the time of abnormalities, and the second purpose of this invention is by considering the 
temperature of the front face of a rim and amending the temperature inside the surveyed tire to grasp the 
temperature inside a tire still more correctly and offer reliable supervisory equipment. 
[0008] 

[Means for Solving the Problem] Invention of this application for attaining the first purpose of the above 
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according to claim 1 to 2 makes a summary the emergency supervisory equipment of the pneumatic tire 
which consists of a temperature detection / dispatch means transmit the temperature information which 
detected and detected the temperature in the tire air chamber arranged in a tire air chamber to the tire 
exterior by wireless, and a burst generating prediction means which carry out data processing of the 
temperature information which has arranged to the tire exterior, and emit an alarm at the time of 
abnormalities. 

[0009] The receiving set which receives the temperature information to which the burst generating 
prediction means was transmitted from temperature detection / dispatch means here, The memory 
section which accumulates this temperature information as time series data of predetermined time 
spacing, The filter section for removing abnormality data among these time series data, It consists of the 
comparison-operation section which carries out the comparison operation of these differences for the 
difference and the difference of rate of change of the data between two or more tires between default 
value as compared with mutual, and disseminates abnormality information at the time of abnormalities, 
and the alarm dispatch section which receives this abnormality information and emits a burst alarm. 
[0010] Though it was thereby comparatively simple equipment, it made it possible to predict generating 
of a burst proper by grasping correctly the interior temperature of an air chamber of each tire. 
[001 1] Moreover, invention of this application for attaining the second purpose of the above according 
to claim 3 to 4 The first temperature detection and the sender which transmits the temperature 
information which detected and detected the temperature in the tire air chamber arranged in a tire air 
chamber to the tire exterior by wireless, Temperature detection / dispatch means which consists of the 
second temperature detection and a sender which transmits the temperature information which detected 
and detected the rim skin temperature in a tire air chamber to the tire exterior by wireless, Let the 
emergency supervisory equipment of the pneumatic tire which consists of a burst generating prediction 
means which carries out data processing of the temperature information arranged to the tire exterior, and 
emits an alarm at the time of abnormalities be a summary. 

[0012] The first receiving set which receives the temperature information to which the burst generating 
prediction means was transmitted from the first temperature detection and a sender here, and the second 
receiving set which receives the temperature information transmitted from the second temperature 
detection and a sender, The memory section which accumulates this temperature information as time 
series data of predetermined time spacing, The filter section for removing abnormality data among these 
time series data, The amendment section which consists of an amendment circuit which considers the 
skin temperature information on a rim and amends the temperature information in a tire air chamber, It 
consists of the comparison-operation section which carries out the comparison operation of these 
differences for the difference and the difference of rate of change of the amended data between two or 
more tires between default value as compared with mutual, and disseminates abnormality information at 
the time of abnormalities, and the alarm dispatch section which receives this abnormality information 
and emits a burst alarm. 

[0013] When this amended the interior temperature of an air chamber of each surveyed tire with the skin 
temperature of a rim, as compared with invention indicated to above mentioned claims 1-2, grasp of the 
interior temperature of an air chamber of a still more exact tire was enabled, and foreknowledge of 
reliable burst generating was enabled. 
[0014] 

[Embodiment of the Invention] Hereafter, an accompanying drawing is quoted and the operation gestalt 
of this invention is explained. In each drawing, the same sign is given to the same component and the 
duplicate explanation is omitted. 

[0015] Drawing 1 is the cross-section explanatory view of the direction of the tire meridian showing the 
outline of 1 operation gestalt of temperature detection / dispatch means of this invention, a pneumatic 
tire 1 is built into a rim 2, and temperature detection and a sender 3 are attached in the rim 2. 
Temperature detection and a sender 3 detect the temperature of the tire air chamber 4 under transit, and 
it constitutes it so that the detected temperature information may be transmitted to the receiving set of 
the tire exterior which is not illustrated by wireless. 
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[0016] Here, as temperature detection and a sender 3, thermometry components, such as a thermistor, 
and adoption of the semi-conductor telemeter of the small power mold which the temperature signal is 
digitized and is transmitted outside by the feeble electric wave are effective. 

[001 7] That is, it is recommended that the electronic parts attached in an automobile send data to the 
receiving set which attached in the interior of a tire the small power telemeter having the transponder 
with a sensor or cell which I have supply power by the feeble RF electric wave from the exterior, and 
returns a signal by the feeble RF electric wave, and attached the measured temperature signal in the tire 
exterior through radio since high dependability and high low cost are required. 

[0018] Although especially the mounting arrangement to the rim 2 of temperature detection and a sender 
3 is not limited, in order to detect the temperature in the tire air chamber 4 correctly, it is desirable to 
attach so that a thermal break 13 may be made to be placed between interfaces with a rim 2 and it may 
not be influenced of the skin temperature of a rim 2. 

[0019] In order to foreknow a tire burst, it is most desirable to measure the temperature of the tire wall 
of a pneumatic tire 1 , and to perform monitor activities on the basis of this, but since it is technically 
difficult instead, measuring the temperature of a tire wall in fact measures the temperature of the air 
chamber 4 of a pneumatic tire 1 , and it supervises a tire burst based on this. 
[0020] Each receiving set 5 receives the temperature information in each tire which is the block 
explanatory view showing the outline of 1 operation gestalt of the burst generating prediction means of 
this invention corresponding to temperature detection / dispatch means of drawing 1 , and was 
transmitted from temperature detection and a sender 3, and drawing 2 accumulates this temperature 
information in the memory section 6 as time series data of a predetermined time interval. 
[0021] As for the accumulated time series data, the abnormality data of a part with large fluctuation in a 
short time are removed by the filter section 7 which consists of a moving-average-ized arithmetic circuit 
etc. In fact, data are taken every 30 seconds and the abnormality data in a deed are removed for moving- 
average-ized processing per [ continuous ] 20 data. 

[0022] In this way, it sets in the comparison-operation section 9 which consists of a comparison- 
operation circuit, and the difference and the difference of rate of change of the data between two or more 
tires are compared mutually, when these differences show an unusual significant difference to default 
value, abnormality information is transmitted to the alarm dispatch section 10, and the time series data 
of the temperature in the air chamber 4 of each obtained tire emit a burst alarm, when the alarm dispatch 
section 10 receives this abnormality information. 

[0023] A burst alarm will be emitted, when it follows, for example, the significant difference beyond 
default value is accepted in one of four tires as compared with other three data. 

[0024] Here, as default value, the experience value by the pile of the past track record according to the 
class and size of a tire is used. Moreover, it constitutes so that the time series data of the vehicle speed 
detected by the speed sensor attached in the car may make it input into the comparison-operation section 
9, and when the vehicle speed is below fixed, it is desirable, in order to make it the supervisory 
equipment of this invention not operate, when the vehicle speed is below fixed to make it except from 
the object of a comparison operation. 

[0025] In addition, although one block is illustrating the receiving set 5 since drawing 2 is a conceptual 
diagram for explaining the configuration of the burst generating prediction means corresponding to 
temperature detection / dispatch means with which each tire was equipped, this does not show the 
number of receiving sets 5. Also in the following and drawing 4 , it is the same. 

[0026] Temperature detection and a sender 3 consist of first temperature detection and a sender 11, and 
the second temperature detection and a sender 12, and, as for a point which drawing 3 is the cross- 
section explanatory view of the direction of the tire meridian showing the outline of other operation 
gestalten of temperature detection / dispatch means of this invention, and is different from the operation 
gestalt of drawing 1 , the thermal break 1 3 intervenes among these. 

[0027] There is a role which transmits the temperature information which detected the temperature in 
the tire air chamber 4, and was detected to the first receiving set of the tire exterior which is not 
illustrated by wireless in the first temperature detection and a sender 11, and there is a role which 
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transmits the temperature information which detected and detected the skin temperature of the rim 2 in 
the tire air chamber 4 to the second receiving set of the tire exterior which is not illustrated by wireless 
in the second temperature detection and a sender 12. 

[0028] Therefore, the second temperature detection and a sender 12 are directly contacted on the front 
face of a rim 2, and is attached in it. Moreover, since the temperature in the tire air chamber 4 and the 
temperature of the front face of a rim 2 are not influenced mutually, a thermal break 13 is formed, and 
the structure etc. is not limited to the operation gestalt to illustrate. 

[0029] A point which drawin g 4 is the block explanatory view showing the outline of 1 operation gestalt 
of the burst generating prediction means of this invention corresponding to temperature detection / 
dispatch means of drawin g 3 , and is different from the block explanatory view of drawing 2 
Temperature information has the temperature Ta in the tire air chamber 4, and two kinds of temperature 
Tr of the front face of a rim 2 per each tire, After processing each data with a filter 7, it is having 
considered the temperature Tr of the front face of a rim 2, and having amended the observation 
temperature Ta in the tire air chamber 4 in the amendment section 8 which consists of an amendment 
circuit. In addition, in drawin g 4 , in order to expect ****, it displayed with one block by using as a 
receiving set 5 the first receiving set and the second receiving set which receive two kinds of 
temperature information. 

[0030] In order to influence a rim 2 of the heat generated in an outside temperature and a brake 
mechanism, the skin temperature Tr shows the temperature Ta in the tire air chamber 4, and different 
temperature. Therefore, in order to search for the temperature in the tire air chamber 4 in the condition 
of these not being influenced, it is necessary to consider the temperature Tr of the front face of a rim 2, 
and to amend the temperature Ta in the surveyed tire air chamber 4. 

[003 1] Respectively relating with the gross area S2 on the front face of a rim which touches the gross 
area SI and the tire air chamber 4 of the tire wall front face in which the formula which searches for the 
temperature in the tire air chamber 4 after the amendment amended by the amendment circuit of the 
amendment section 8 forms the tire air chamber 4, the following formulas are usually applied. [Formula] 
Temperature =(TaxSl+TrxS2)/in an air chamber 4 (SI +S2) 

[0032] In this way, since the time series data of the temperature in the air chamber 4 in each obtained 
tire serve as a value nearest to the temperature of an actual tire wall, while data are exact, it is reliable, 
and the competence which was excellent as tire burst supervisory equipment is shown. 
[0033] 

[Effect of the Invention] As explained above, although invention indicated to claims 1-2 of this 
application is simple equipment, since it can grasp the temperature in the tire air chamber 4 correctly, it 
has the competence which was excellent as tire burst supervisory equipment. 
[0034] Moreover, by considering the temperature on the front face of a rim, and amending the 
temperature in the surveyed tire air chamber 4, invention indicated to claims 3-4 of this application 
writes grasp of the temperature in the still more exact tire air chamber 4 possible, and its dependability 
as tire burst supervisory equipment is high, and it has the outstanding competence. 
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[0030] y^2i4; ^§Bia«xt/yu-^fii»r^ 

©ffifg£#tf>5i;:i4, HifflLfc*^-f£ftS4 i*j£>?&f£ 
T a Sr y a 2 ro*ffiroja«T r SrjtogfcL-cffljEI-S&S 
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&W*^i'£^S4rtcO?&g£#tf>.5if»5*;i4, ^-f -V 

+^**4 icisi- 5 y ASiro^ras 2 As^jx-pnH 

M4^©?aa= (TaXSl+TrXS2) / (S1 + 
S 2) 

[0 0 3 2] £ 5 LT#feJlfc45-*^-Vfc:tett33S*£ 

4^(D?as©B#^?'j7 f -^i4, JMSto^+B^i&afc. 

[0 0 3 3] 

[0 0 3 4] £/iL, *K©lt*«3~4trffi«cLfc36W 

14, mmvfz9-i-Y&5xm4ft<Di%.&i:>j Assross 
^4P t 9<^?as©}eg^pi^frL7tfc*, * 

hK«S«*LT ®ixfciife+4^*-r 

im2] mi «?a««a • Lfc;«8?n<D 

9UW®o 

[04] H3 03»««m •»«#»fci#J£Lfc*«W<D 
9W$m* 

[*?-s§-©!ftis] 

2 y a 

3 • ^fs^« 

4 *^-VS£t£ 

5 S^f^B 

6 ^ * y — gi5 

7 ?4)\'9— SB 

8 ttiESB 

9 Jfcl&jfSgtSB 

I 0 #$63§<f SB 

I I &-&gzmih ■ &mmw 
1 2 sff-tas&aj • ?gm mm 

1 3 0r«Mi 
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